A turning point in the attitude to cerebrovascular disorders has become apparent in the last decade and is related in some degree to the growing interest in the arterial territory situated between the aortic arch and the circle of Willis. This report deals with anatomical studies concerning one of its main fragments which has been called by one of the present authors (Szapiro, 1960 ) the anterior aorto-cerebral circle or the carotid circle (Fig. la, left upper quadrant) . This area is a common site for various pathological processes such as thromboses, arteriosclerotic lesions narrowing the lumen of the arteries, aneurysms, developmental anomalies, and carotid sinus hypersensitivity. Also, in this region many procedures are performed, such as angiography, carotid ligation, thrombembolectomy, bypass graft, and denervation of the carotid sinus. Some of these pathological processes and procedures may contribute to cerebrovascular insufficiency and certain operations tend to relieve these disorders. Its usefulness is also due to the fact that the carotid circle is formed for the most part by vessels which are nearly symmetrical and have one 'dead point' situated in physiological conditions in the anterior communicating artery. The accessibility of the carotid arteries in the neck to palpation and compression makes it possible to study the behaviour of the collateral circulation by causing its temporary breakdown or mobilization by means of the carotid compression test. This control may be studied not only through observation of the patient's behaviour but also by such ancillary methods as angiography, electroencephalography, and ophthalmodynamometry.
The external carotid arteries with their branches and their anastomoses must be studied together with the internal carotid system in considering the carotid circle, and the strategic position of the ophthalmic arteries is obvious (Fig. la) . Clinical examination of the terminal branches of the ophthalmic arteries by means of ophthalmodynamometry is known to be useful in the diagnosis of carotid occlusion and may also provide information on collateral blood flow passing through the connexions between the internal carotid arteries, that is, through the anterior part of the circle of Willis.
Anatomical post-mortem studies are convenient for investigating the anastomoses between internal and external carotid systems with special reference to the ophthalmic artery. Direct blood supply to the brain from the external carotid system by the ophthalmic arteries is fully active in phylogenesis and ontogenesis. It loses its significance during extrauterine human life and regains it only in certain cases of ipsilateral internal carotid artery thrombosis, probably where the more natural channels of collateral circulation are ineffective.
Anatomical studies related to the problem of the carotid circle were initiated by Elschnig (1893) . Many years later they were renewed by Walsh and King (1942) and also by Shea (1956) , who even attempted to analyse this problem statistically. In these experiments the role of the external carotid artery as a potential source of the blood supply was elucidated and can often be confirmed by angiography.
Further studies of certain details concerning this subject seemed to be justified, and in our anatomical investigations, referred to in detail in a separate report (Szapiro, Goetzen, gwietliczko, Pakula, and Gluszcz, 1962) we have used, while injecting the arteries, a method of eliminating the possible channels of the collateral circulation. Usually the internal carotid artery was excluded, and a latex medium prepared according to Goetzen's method (1957) (Fig. lb) , before the medium was injected into the right external carotid artery, a clip was placed on the left internal carotid artery intracranially between the ophthalmic artery and the posterior communicating artery. In this way any possible filling of the left ophthalmic artery through the arteries of the circle of Willis was excluded. It was found that the medium still reached both ophthalmic arteries obviously through the branches of the external carotid arteries.
In the next group of experiments the latex medium was injected into one of the branches of the external carotid artery, namely, into the superficial temporal, then to the maxillary and to the facial arteries. The medium reached both ophthalmic arteries in all these experiments. Figure Ic represents this fact schematically. This result was not prevented by placing a clip on the anterior communicating artery and the medium reached the cerebral vessels of both hemispheres apparently through anastomoses of both external carotid arteries in the neck and face (Fig. 1 d) .
Concerning the structural features of these anastomoses, corrosive experiments have shown (Figs. 2a and 2b ) that some of these connexions are characterized by an extensive continuum of vessels formed by plexuses of small arteries of the pterygopalatine and temporal fossa, of the inferior orbital fissure, nasal mucosa, nasal septum, ethmoidal cells, and the maxillary sinus. On the basis of the morphological features of these plexuses, i.e., their density, the cross section of the vessels and their polystriatal structure, it seems that they must be considered as possible channels for the collateral blood stream flowing from the external carotid artery to the ipsilateral as well as to the opposite ophthalmic artery. Among the ipsilateral anastomoses a particularly important role seems to be played by the maxillary artery (Figs. 2a and 2c) 2c . The radiological picture of some of the anastomoses between both maxillary arteries. The ophthalmic artery (white arrow) was filled by medium injected into homolateral maxillary artery.
